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s→t+
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ds
E[f(X(s))|X(t) = x]
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j∈D
aj(x, t)
d
dx
f(x) +
∑
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t + ∆t
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P[Nj(t + ∆t)−Nj(t) = 0; j = 1, ..,M ] =
M∏
j=1
exp(−aj(X(t), t)∆t)
= 1−
M∑
j=1
aj(X(t), t)∆t +O(∆t
2);
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t
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t + ∆t
P[Nk(t + ∆t)−Nk(t) = 1
²
Nj(t + ∆t)−Nj(t) = 0; j = 1, . . . ,M, j 6= k] =
ak(X(t), t)∆t +O(∆t
2).
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f : NN → R
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E[f(X(t + ∆t)) |X(t)] = f(X(t))(1−
M∑
j=1
aj(X(t), t)∆t)
+
M∑
j=1
f(X(t) + νj)aj(X(t), t)∆t +O(∆t
2),
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X(t)
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lim
s→t+
d
ds
E[f(X(s)) |X(t)] =
M∑
j=1
f(X(t) + νj)aj(X(t), t)− aj(X(t), t)f(X(t)).
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Af(x) =
M∑
j=1
f(x + νj)aj(x, t)− aj(x, t)f(x)
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X(t)
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f(X(t)) = 1{X(t)=x}
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d
dt
P[X(t) = x] =
M∑
j=1
P[X(t) = x− νj ]aj(x− νj , t)− aj(x, t)P[X(t) = x].
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f : (R+)
N → R
Æ+kir²Ł
E[f(X(t + ∆t)) |X(t)] = f
(
X(t) +
∑
j∈D
aj(X(t), t)∆t +O(∆t
2)
)
×
(
1−
∑
j∈S
aj(X(t), t)∆t
)
+
∑
j∈S
f(X(t) + νj +O(∆t))aj(X(t), t)∆t +O(∆t
2)
drvg|l
lim
s→t+
d
ds
E[f(X(s)) |X(t)] =
∑
j∈D
aj(X(t), t)
d
dt
f(X(t))
+
∑
j∈S
f(X(t) + νj)aj(X(t), t)− aj(X(t), t)f(X(t))
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Af(x) =
∑
j∈D
aj(x, t)
d
dt
f(x) +
∑
j∈S
f(x + νj)aj(x, t)− aj(x, t)f(x),
Æ0gigd¾®iŁŁ{dg²rvk2Cklrvgikg|{=vdi}kll
X(t)
¹5f-g|l
 
ÆÂk¿gZ°k d
dtE[f(Xt)] = E[Af(Xt)]
¹
Ì kW²ﬃrvgik&r²Çk0rgikWi²YQŁSr¾%°=ŁkÆº²YﬃkrLrgikÕÂg²ij&  oŁj S²vZ°k=2r³S ¾®Lrgik
SdivS²iŁŁ»rF{jﬃkSl~ik
d
dt
P[X(t) ∈ dx] = −
∑
j∈D
d
dx
(
aj(x, t)P[X(t) ∈ dx]
)
= 0 ?
+
∑
j∈S
aj(x− νj , t)P[X(t)− νj ∈ dx]− aj(x, t)P[X(t) ∈ dx],
Æ0gikvkorgikÃ}kŁ°22r³SdÆ0»rgvkIl~QkI¶r+rv
x
jl~r0Qki}kl~rv|}d³*rvgikl~kl~k¿¾,}lFrvŁi}r³Sdrvgk

Sv{S¹5f-gkl~kIdrkj3²¾,rvgkÃ³SgSr0g4l~}kÃl0lvŁj ³{drvgikÃ¾®i³Ł{lFr}gl~rvÕÂgikjﬃ²pSlFrk
D=²rvŁ
 
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ÄWkk*Æ+k¡Fl~rv³¾®{\rvgik4klvk*¾Wrvgik4kÀ|QSik=rv²-²}Sj °²²ŁiŁklŁ rvgik´lvkr~r³Å²¾Wrgik4ikÀ|r
kS¶rvŁ jﬃkrgi}%¹¸ÕÂlvŁik
M ′
Ł}kQk}kSrdkÀ}QikSrŁ0}j °²²Łi³kIl
ξ1, . . . , ξM
′ ¾
jﬃkrvk
1
²}kIklvŁi¡¾®irvŁl
f1, . . . , fM
′
: R+ → R+
Æ0»rg´³|°kl~k
(f j)−1(y) =
inf{x ≥ 0 : f j(x) ≥ y}
¹
f-gik
 
rvgik-IÆ7²¾
(ξ1, . . . , ξM
′−1)
Y}»r³Sikr
{fM
′
(ξM
′
) = min1≤j≤M ′ f
j(ξj)}
Łl"k=
ŁZÆCr
(ξ1 + (f1)−1[fM
′
(ξM
′
)], . . . , ξM
′−1 + (fM
′−1)−1[fM
′
(ξM
′
)])
¹
fÃiZ°k+rgiŁl
 
Sl~}k
M ′
SSr³|il5QSi}kI¡¾®i¶r³Sl
g1  
¹Ł¹
  gM
′ ¹ Ì k0gZ°k+rŁiŁ²rvk
E = E
(
g1(ξ1)g2(ξ2) . . . gM
′−1(ξM
′−1)|fM
′
(ξM
′
) = min
1≤j≤M ′
f j(ξj)
)
=
E
[∏M ′−1
j=1 g
j(ξj)1ξj≥(fj)−1(fM′ (ξM′ ))
]
E
[∏M ′−1
j=1 1ξj≥(fj)−1(fM
′ (ξM′ ))
] =
∏M ′−1
j=1 E
[
gj(ξj)1ξj≥(fj)−1(fM′ (ξM′ ))
]
∏M ′−1
j=1 P
[
ξj ≥ (f j)−1(fM ′(ξM ′))
]
lvŁirvgiko³Y}kQk}kk¹5nol~ŁirgikWSÇ ²¾/jﬃkjﬃSv{ iQkvrF{¡²¾%rvgkWkÀ}YSik=rv²Y°2v²³k$=®A¹ kS¹
∀x ≥ a, P[ξj > x|ξj > a] = P[ξj + a > x]
?
 
Æ+kkr
E
[
gj(ξj)1ξj≥(fj)−1(fM′ (ξM′ ))
]
= E
[
gj
(
ξj + (f j)−1(fM
′
(ξM
′
))
)]
P
[
ξj ≥ (f j)−1(fM
′
(ξM
′
))
]
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E =
M ′−1∏
j=1
E
[
gj(ξj + (f j)−1(fM
′
(ξM
′
)))
]
Æ0gigiZ°SklÂrgiklFr2rvkjﬃkSrI¹
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S = {1, 2, 3, 4}

 kr6l-kj&vÇﬃrg2r0¾®
S = {1, 2, 3, 4}
²
D = {5, 6}  
l~{}l~rvkj3²¾Lu¿EDl=; ? =
3 ?+kl
d
dτ
rvkj
= 0
d
dτ
k
= 0
d
dτ
l~rv
= c5 ·
rkj
− c6 ·
l~rv
d
dτ
gσ(τ |t) = c1 ·
Sk
+ (c2 + c3) ·
rkj
+ c4 ·
k
·
l~rv
Æ0³rvg4Łi»rŁS}³rvŁl+rkj
(t),
k
(t),
lFrv
(t)
2r
τ = t
¹5t r6gSl+rvgik²Ł{=rv²/l~S³}r³S
rvkj
(τ) =
rkj
(t)
Sk
(τ) =
Sk
(t)
l~rv
(τ) =
(
l~rv
(t)−
c5
c6
·
rvkj
(t)
)
e−c6(τ−t) +
c5
c6
·
rkj
(t)
gσ(τ |t) =
(
c1 ·
k
(t) + (c2 + c3) ·
rkj
(t) +
c4c5
c6
·
k
(t) ·
rvkj
(t)
)
· (τ − t)
+
c4 ·
k
(t) ·
(
l~rv
(t)− c5c6 ·
rkj
(t)
)
c6
(
1− e−c6(τ−t)
)
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